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(54) OPTICAL ATTENUATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
attenuator which prevents transmission characteristics of 
a light signal from deteriorating under the influence of 
mutual interference between core propagation mode 
light and clad propagation mode light. 
SOLUTION: A high-refractive-index liquid 109 in a clad 
propagation mode removal part 108 installed halfway in 
a front optical fiber 102 is a material which is much 
higher in refractive index than the clad part 106 of the 
front optical fiber 102, and the clad propagation mode 
light which is propagated in the clad part 106 of the front 
optical fiber 102 through an input end 101 is not reflected 
totally by their border surface, but transmitted to the side 
of the high-refractive-index liquid 109 and attenuates, so 
that the light does not reach a connection point 105. The clad propagation mode light of a rear 
optical fiber part 104 is also transmitted to the side of the high-refractive-index liquid 109 in 
the clad propagation mode removal part 108 and attenuates, so that it does not reach a light 
projection end 103 either. 
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(54) [f£9!<Z)«*M 



(57) [Kft] (*3E*) 

[**^«]" Afjffil 0 l.^LT»»*7r>f><l 
0 2(0^7-7 .KS5 10 6 Zfem-f-Z 2 7 y •KfiHfrt— K 
B9«*^T^f^ 1 0 2<7>i£'FK:iS:M£*Ltf:* 7 y 

Kew*- k»*» i o 8 <nmmvtmm io9it ? ? 

y K»l 0 6 «fc 

*trici#i©t;r^i£ i o 9 tfWc31i§£ft, ? 7 * Ke»* 
-KJtett««L»«jR 1 0 5tc§iJitt/j^\ »8*77 
1 0 77 Kfift*- K*t*t, ^?yK6 

*g^e- KM^flS 1 0 8 (DMmVrmm 1 0 9 flOMwjaffl £ 
ft, * 7 K6»*- K*fi«K L7fctti#t*!H l 0 3 KSI 



(a) 




(W 




108 



(c) 




-106 
-106 



(2) 



#(PW9 - 1 4 5 9 2 8 



[»*K2 ] A»Lfc#ff*£W:e***£l£Ta» 
*(t ** Alt"*" 6 AM«7r << £ SRifefl ^-fcttit* 

[3i*JS3 ] AS*Lfc*«»&Brfi**K£^Tfcti# 

m&m i - 3 <m N^tL^tciaiK^^MtSiS&o 

6 ] »HB* 7 y Ke»ft»3£«fctt, ifulEA 

BuffiA^tfU^^ r '<*5 J; 0V£ fcJiffrfa&MlftiJ*; 7 r 

£^<&<h-*-3, M**i--5W^-f*b^*c:iaJ||tw*«* 
[If 7 ] fiffE* 7 y h*e**i»*#»tt, HUfSA 



[ W*« 9 ] »HaAI*«* 7 r << /<*s <fc t/f)fd£±moi'J 

*5 tfc /* fctttteUJl+flMfi 7 7 ^f /<(0'— »#tC*5V ^ 
X, ^7^ tg*fS 1 - 5 <7)^-f 

'SMS* 7 y .Kfi»*l»*^»f4, 

«*53S(cJffiJf * feiST $ * £ t"c £ comV. & K- L it 

[W**i l] il»iaAltffll*7T^^teJ:^iiftffilii» 
ftl«77^^i, =T*£> 7^ Kfti: Sr#L-j:*5?) , 
ffifcity y Kfi»*»*¥«tt, ffijaA»«l*7V^ y< 

^T, ^i| X ^av>^^gL$-±^^ J H7i 5 ^A^tLfc^ 
[0 0 0 1] 

[0 0 0 2] 

icts^ $ tut^stfcftii $ -err ttjw-r o 

[0 0 0 3] ±Eoj:5.1e*««*«r«ric^5fcA^, 



(3) 



^1^9 - 1 4 5 9 2 8 



(A3) 2*fl)*7r-f/<fct(«t5«l, Slr^3 7« 
* *b Hi £ ici - b L TBI <c- if co 

±15 (S3) £><£t>' («4) co«fc?lc, 2^:co^:7r^ 

[0 0 0 4] ^lc, r*) r 7 r>f ><**B»j 

e (00 3) ^ l/c -r^r-f i-o^r^ 
t5, H5 (a) r7r>r^**Mj :M 

-5a (§15 (a) fc*3^T, jfeffi*^^^!** *«» 
&ffl*t1-*#«*^<0— Ut^»#i/-f 5 0 l 
*ttSS5 0 2 (H/TI12 0) fc, A*tLfc*«» 

SaftSTFS 0 4 ^\ #7r-f '^Gi^KS 0 5 U:J;o 

*fi*4, *i©*7 7-f^ wAW&ffllBSixa; z 

Ktaot. »ft«)*77-f/^»afl)jt77^^t«: 

i--5wfcis-c*6o *i*S5 0 2tt l :w«t5« 
U:<fc 3 *A«»5 0 2 

*»*€:ei3i-*-6«»tt*7T^^<5 0 2 2 ^- 
7"f ><5 0 2 2j^e>A»Sftfc#tt»t*ttJ*t»5 0 2 
4*-eg»-r*«S!3fe7T'f '<5 0 2 3 fc&^tiv ffilW 
jt7 7^'<5 0 2 2 L&falt? T 4 5 0 2 3 ^11 1 
i£L7tJ: ptc, »ME^ks 0 2 5 (cja^TZi/MC-F 6 
Sa&$*LT^* 0 i5 (b) «\ MS§&5 0 2tC:fctt 
ofilM77^^5 0 2 2 taa*77-T^5.0 2 3 t 
^^§5 0 2 5M^tet|HT'fe5o 15 (b) li*5 
l^T* Rtj^^^r 4 '< 5 0 2 2io c t0^^7f:7T--l'>' : <5- 
0 2 31 flfjiiSLfcJ; 37ffi5 0 2 6 ^7yK 

^5 0 2 7 i: $r a*tfo fttl^Tfe^ r ^ ,< 5 0 2 2 co 3 T% 
5 0 2 6 Sre»LT#fejtfS*5 0 6 1 (D— «H ^CO 
i*«»*7 7^<5 0 2 3^^7-^5 0 2 6 «cA*f£ 



*U «a*.7 7-f/<5 0 2 3 £fcjf£it,5 (*S»5 0 
6 2 #0,8) 0 L*»L«3flSP>, ftfS»5 0 6 l^»!9tt, 
%JB5jfct7r -f^<5 0 2 3O^7y KS5 0 2 7t^A#t$ 
ft<5 (*ff #5 0 6 3#BS) o 7 > K»5 0 2 7 

l£A9t£ixfc#;«-E'5 0 6 3#«*£fc!K Jeff ^5 0 

[0005] Jiieco J; 9 Ktflrit $ ftrtiftfiig t 1 a ic 

*77-Y^es»S5 0 5rt«:eai$n>- jtasss o 2 

tcA#t£Jx£o jte«ai»5 0 2tt, ±&L,ti£o^it(t 

v&ffife&mmzitytgi&s 0 3'ictti3t-r s 0 5 

0 3tt, --hS6Ufc«IB«:*Lr *5»), 3fc«tS:2ML 

8S5 0 5^tti*ri-So *7W'<fii£»5 0 5rt*HKi£ 
snt*B*li» *«gg5 0 2lc:AltSti5 a jfcKs 
S 5 0 2 ii, ftfl LgjfcST?- 5 0 4 teffittf 

[ 0 0 0 6 ] ±x£Lfc r^r>r><*«*Sj ft, mjii^co 

0 2 $ <D'&&ffiUJt7 7 << '< 5 0 2 2^)37^5 0 2 6 

rir^-Cto (H6 (a) #QB) „ iM7 7-f 

/<5 0 2 3^z3T^5 0 2 6 (O'gLZffiUft? 7^ '< 5 0 

2 2co^r£f55 0 2 6co^ct Hi:< tar <h(C r 
fc* Brffi^***fr#*w (1216 (b) # 

[0007] cktd r77^^*M»j ti, exTtc^i- 

^<7D^>6 SCM (Sub— Carrier Multi 
p lexing) "fii»**&^fc*fi»i'*^^<0 

affla s *»£%*fcn-c^s. 

(1) r7 7 ->r^*«S*j *7 7 ^W 

(2) r7 7>f/<*«aa te> ^ig->^^A^^3S 
JiE«J:5<CLD«>*a*l>iaES:tT5»*, *)6Iff« 



(4) 



WEB 5 ? 9 - 1 4 5 9 2 8 



^.60 Lj&»Ltta«e>, a«i^«*assii. 

[0 0 0 8] t!5T\ SCMfs^^^^tlj:, * 

c Meat** ffl v n 7t jtfiEis ^ a v >r , m& • 

*t*»tttt if <o *0*6i£4»tt trSfrfk: $ * o JJKH i 

[0009] a»ojRi*jft^*ri-s*7r>r^<eiSK 

*S5^*T^aaS '(#»)' icttv 'fflSftft »co«Kt3S 
«#«*0SK i: fcfc*. 

*^^icJa(t5S*t*;-»- 2 5 3.0 dB) , Wtfg 

[0 0 10] ±K<oJ:5«cia:«*i:jtit*i:tt, Sift* 

'&fflv>fcjfc<5*v'X7 L AKi3^Tte, root*— 

« % j^Ttc^r^^s^«w^<if^»e^^^*c^$ 

( 1 ) Ta. 1 i d g a r d and N. A. O 1 s 
son, "Generation and Cane 
etlation of Second— Order 
Harmonic Distortion in An 
alog Optical System by In 
terferometic FM — A Mc on vers 

ion", IEEE Photonic T e c h n 



ology Letters, Vol. 2, No. 
1 , p p 5 1 9 - 5 2 1 , 1 9 9 0 J 
(2) T J . H. Angenent, I . P. D. Ub 
bens, and P. J. de Waard, "D 
I STORT I ON OF A MULTICARRI 
ER SIGNAL DUE TO OPTICAL 
REFLECTIONS. " ECOC' 91, IOO 
C' 9 1, WeC8-4, 1991J 

tt^fAjcjo^r, ytm^-t&mty r ^ '< 

^e— K*j ir^-T^C £ <t^r6 0 <h::6^\ *77>f^ 

(a) - ( c ) izmmTzmmtf 

7 y KttfcA»£*u * 7 y K«€:e*1-5*fll*is* 
r<75^ 7 y K««:e»i-S»f8 

(a) ft«*W?)tti»$nt*&**L*7r>f^e' 

(b) *7r>r^ea»*»e>-*ffl»sixfc**w** 

(b) |cBE^i-S«fc5ft«»ft It, ftj&g 
ft:7-r/t^ if ^jteSBp^is* 

ifSrjfea^^^Srffl^XKKe-l-S*, = 9 z 

<p8M*jfiCtt£f Cl^jfc^-*^ ?fry-< V V L 

( c ) jt^ 7 r -Y ^^itSS^ 5 /J^ $ ^«*-CftT*«c t ft »f e> 

Ke«*-K*t*fe, iita (a) - (c) 
«»-ett*>-5A^ -ttttt-et^^y K»*e*Lfcfc 

[0011] 



(5) 



4#M*P9 - 1 4 5 9 2 8 



A S C Mli^^i: J; 5 ;tf5^ r A ) <^<n 

Mmm^mnx^^o L^L^^ib, bs (b) tc^-r 

cfc5l£, ftij^7fc7r^ 5 0 2 2 £t£^7c7T^'-<5 0 

s^icfe)ix8i$nrib-^ m%it^r^^ 5 o 2 

2cD^T£f5 5 0 2 6 L f # TtjtfS % 

$t-7T^'<5 0 2.3^7'/ K8B5 0 2 7 ^ i: jfcMtl" £ 
Z k \z J: <9 W3£<z>*«€r»3 «t 3 L Tv> 

6o- L7t#oT, ^ 7 y Kfiff*- K*i^« 1 1 i: 

»LT (*f»#5 0 6 4) 60— 0|5^S s ^flj* 

7r>f^5 0 2 3(?)37ai5 0 2 6 ^A£t£tL6 ~ 

0 2 3t£Ji % ^(^^7^5 0 2 6 t^77K^5 0 2 7 
!3»6o ffTtfiLfc r^/u^./^j t(5]«o^* 

T £ /cTtff -^-^^^t- <fc o TgESH" a fctf> , %yy^'< 

[0012] ^t^^tc, jteea*->* 

[0013] 

[ H$JH £r«ife1- 5 fc afc 60 ^f£# J: t«6 V\mh¥k ] .« TJ- 
fit, ±Ea«*r«dti-6fei6^3|c*Ww«^Sr^'fi^ 

■•»^f+ur*5<. z.(D#m&^te* ^><^x 

h co v n ft i/ \ r t z -7* & m m u r *> < a 

[0014] mi fiOJS^tt, 'A» Lfcftft-5§-£:fifr£fi$c 

«*7r>f^ (10 2) i:a»*fS*S:i±ilt^--5ta**-W 
jt7r^< (104) fc^A/C*^, X*ffllJ*7T>f 

^<*j«ta 5 aj^J3te7r-r '^tH*.*; (105) jc:**^ 

"C, L*«*«r»s-r-5«s^ia: (1 

0 1-10 7) k s Attijfe77 -f'«D? 7 y KSR£e 



#tfflSJ * ^ r 4 '< k ait « )t77^f^^ Kffi£ fc tt * 7 

#•]* 7t<<'«o?7 v Ktttew lt # ■ 
m*t« jfc ^ r -r /< co 3 r spic A#ti- 6 z k & ft < 4 5 0 

[0 0 15] JB2 0*Wi4, A»Lfc*«»SrWE*« 
*$ttliiltt5StT-feot, 7tiI-^-^A#ti-6A#t 
(Rtt^T^^ .d. 0 2) fcatt3(t«**:HU»t-t-6W»{W 

jt77^f^ (10 4) t ^Ay-Cfc 9 , Altltt77^ 

^•tO^ffiltfllWfe^r^^wieajS (10 5) jc*si^ 

glfta^ Lft«**«St5«$^m: (l 
0 1-10 7) k s mtom#;7T'('«D&7iy b'B&B 

^.mmznm. $ tt 5 gft^icAM n 6 Ttft-^-^^ 1 ^ 

^ 0 Lfc^ot, ^77^^^7^$rlElLtAltt 

[0 0 16] »3<D*^tt, ;UttLfc#»*£Bffift« 

«*7rY^ (1 0 2) tasKjfeBfl-SrmSt-fstUWiW 
7t7r^^< (10 4) fc«r*A/"C*J9, KMM^tyr^ 

'<te£Tf\&ttMft7T4'<<Dmm& (10 5) tC^^ 
X, L*«*«:»*i-6«*^« (l 

0 1-10 7) t, Xttm%7T4'<&£X*tottM1t7 

^li it * »is % 7 r ^ a rwtc a 

Ktt€re»i-5*«»3*«Al*Six/jjv\ t<olzft, it 
cogl^tt 1 o-C*> "0 % y / 7 KB*6*LrXltt5* 



(6) 



%fffl¥-9 - 1 4 5 9 2 8 



ro37Bfe»»roaBtJ:otftifC< Sri fctt 

91 { c *5 ^ r , A » {HI jfc 7 r >T ' < fc* «£ t>* UJ It « # ^ r -f ' < 

[0018] S-5W^tt; 1 —SB 3 (D\*-r-tlt>*<D& 
m\z.'te^X , A»«l*7 7 -Y '< i: m*HHfl*7 r W '< i: td 

[ooi9] &6<D&m&* % i -*jb s^^-rtt^-is 

Wf£*5^T\ * yy Kfi**l**¥* (10 8) «\. A 
•t^^r-f^^^t/ttitt^^r^^^ 7 V KSR<z> 
@^]c^ur3te^v^^^ffi-5?S*^S ( l 
0 9) Ut^^ AWJ^7 7 ^ '<*5j;OV*fctt: 

7TJ'<&£X*\ti#[m$t7T'<'<<0# y y Kft^BSf^ 
r -f^isJit^/SfctttmtflJJt^r-f 7 * Kffl5£ 

[ 0 0 2 0] » 7 60^6 Wfi. $ 1 5 Wlr^ tU*»«>* 

^tc^^r, ^5yKei*B*?a (201) a 

$t{JUJft7r ^^^J:r/{±Slt«7r -f?«D* y y. b'&<n 

f&mmztti,Tm^®mmz#i-z'WW (2 0 2) sr^r 

LTJafl, A^{RiJ^7r^^<^J:t>VifciittSMfR«J^7 

r^aw-e, ws^«s^5fiE»**tnfdrA*tiw*7r'r 

[ 0 0 2 1 ] fg8co2§0m3\ Si-*.5^^Ttt^« 

wtcis^r, ? y y Kfi*#i&*^*«\ xmw\it7T 

SIS p°o f 4 , AW«*7r^^*sJ:0 ? /*tttad«t«*-7r 

Sfcat), 9 yy K»*e»i"S*fS#*Ulti-Sw-i:36S 
^cofctf>, A*t(»J*7r-f ^fei^/SfcttiUSt 



[0022] ig9<7>fge;m x jBi*-»5(oi/^n^* 

Wtcfc in-c, A»«* 7 r J: tftHttflWft 7rY/< 
tt, 37»^7y.K»tfctUfcO, 
'jfc»*^« (30 1) tt, A9t«*7r-r^*JJ:0^/* 
fcttffi»t«J»7.r-f^— «»tc*5^-C,.^7s/ Ktt# 
R*StiX^6 a ±fS^J: 5 {cA«M;ft7W'<:fc£t/ 

fc^r; K»*fi»-f 4*«*J±r.O»* 
$ixfcfflJ^tdjs^r^a5^«!:tlilt$ix6 0 «4»^£iHlt 

jfcSdtttfc^fc*, A»t«*7r^^*iJ:V/*fett 
MM7r>f^^7^ K»«rfi»^6*fM-&lfc* 

[0 0 2 3] HO (^-^P^li, $E 1 — $1 5 <D\,^-Ttlt)*<D 
*WJC*5V^-C, Att{R'Jrt;7 7- -Y t^ffl»t««:7 r -Y 

/<f3:, *T%£9 y -y VUh& z &\*X& l 0 . v y y Yfc 

ttCZyo'RtZ K-^tt^^y KtttS:^, ^7^ 

»|littltl»iSW*t*ixXi^wtfe»l»i:i-S. -hfSco 
J: 3 ^M^tt5*7r ^<«c«(t*J*«S:.BR»ti"5 
fc, ^7 7KS(^^I$ii-5:^K^6 a d^ 
iBHi$ixfc«-f f4*^-*»tc h?y/^07-ty 
^>^6 0 ZCDJiy— *»*»«*»«*5^>T 
ft^rfRilX-rS- dtUCjioT, Alt^Jjte^r^^^J:^ 

[0 0 2 4] ^1 1<73H^{4, ^ 1 -.^S^^Ttl^x^ 

^g^tcfc^r, A^tfRy^^r -r^^fcJct^ffitt-iRij^r-r 
»*i»*#at±, Aititt7 t-y &Tf/tt\*mm 

p^HX^tL, ,^fc«tfi:§L$-^bn5o ::tUcJ:oT, Alt 

K» 5 *f S » S: Bft *i" S d t i« -e * * . 

[0 0 2 5] 

immmnmnmm m 1 n> .**wcojb i 
»^ff«dc«r^ria'-c*)S, 01 (a) tc^^T. * 

jfcA9t«&l 0 1 ^A%i£frfzitm j ?r&teg:-t 
Z>$\$Mt7r4'< 1 0 2 ts m%it7r^y<\ 0 2t^h 

A«t$nfc7te«-^^*tti9t«i 0 3*-cea-rsa»ft 

7r^<i04i, ^ 7 Kew^e- K*l«*« 1 0 8 



(7) 



W§B*F9 - 1 4 5 9 2 8 



0 4i:Jj:, K@ffr3W = TS5l 0 6*sfiJB*r*«)^7 * 

osci&^t, n^co^rg&i o 6 'o^frNto*, ^ttk 
'■C*>Si«JfflSf**i 0 9«r^-e*s0 , ^7zKB.lO 
i o 4ici2»£;ft,-c^5 (@i (a) tcti % ffirffl;* 

7 7>fv< 1 0 2joJ:^M77^^ 1 0"4l^RlStl 

1 0 2&eJ:t>V£fcf4^^;ft7T-f l 0 4 tf*^ 7 y K 

7 * kir5 i o 6 (nmm&s siJBSfwsi o 9 r*a$4xfc 

S„ ^ 7 -KfflJ 1 0 6 <Z)@5&fsp^ 

1. 4 6t'*)o^ »^10 9i:Lr^3- 
K*^V (ffi#f^n=l. 74) , a^D^-^-^^l/V 
(n = 1 . 6 6), (n = 1 . 5 2) , -<Vtf > 

(n = i. 5 o) fc£as«ffl*r«-e*>s. 

[0 0 2 6 ] il (b) 14, Hi (a) 

[ 0-0 2 7 ] @r(c) it 0i (a) ic^i-#«aa* 

[0 0 2 8 ] J^T, m l LX\ IB 1 tO^SS^tc^ 

T6fc*fB#i4, 0 1 «r^U-C«f»*7T-?f 

i o 2{cA^t^tu^ 0 ift%ity r -( ;< 102 icA^^n 
±(^7^1 o 7<7>i**S5Sre«-r6=r« 

0 6 <z>rtas£eflH-5 * 7 y K{5#^e— K3te-C*>*c ^ 
TSf&gfflK-- Kjftfi! »«.«1.0 5*-C37»l 0 7 £ 
Ifflifi Liz J: ^ tce«-t"-5 a ^ 7 y h*e«*— KjtJ4, * 
7yKftl0 6 i:*77 ^^<^ctOitS?-©*3j:tJ«=iT 
g|5 1 0 7 <b(7)J^#[5TM5!£:£®fcr$iV ^ 7 y K£B 1 0 • 

6 ft&z&m-fZo *nmmz&zit»m&\zj6^x % 

m^ftyr-i '< i o 2(n&cpi l z&W:£ft1t? y y 

■t- KR^fl i o aw:, z<Dftmz<st?mmtit^i&i o 

'9^7^ K pB 10 6 «ht4Hiiadi60J: 5 teJBSf*«>Bat*fi: 

■7 !/"Kg«*— K*»*» l 0 8 tcS*?tLfe«ij-*cSiIii 
■T 5 t , * 7 y Kfclf -=e- 108«t^7yKSli 

1 0 6 t<7)Jtff®^^Ti4^SM$tLrt-iRffl^?R 



l 0 9«iJ^Sia$n^. ^(Dtzth, ^77K6»^-K 
**4, * 7 y K4£»^— K*»*ffl 1 0 8 KfffrjLfcfiS 
#tc*5^-a4* 7yFBl0 6 £feffi£*x-n£SLTv> 
< 0 Sb(:^7yKei*-K*^SS10 8lt ^ 

l/>5fc#\ ^7-; KetS^e- K*l»*aRl 0 8£iWcis' 

U%yr-<^ l 0 2tc^m$ixfc^7 •;/ K{E^-=e- Kjfe 
K^fip'l 0 8 ^iii§LfeB*^*c*3JtS*ff^4, = T«5 
Yyt<D3*bteZ (El 1 (c) #§B) o 
[0 0 2 9 ] Z<Z)=irfi*-€~K*l4, lilittjte-^T^^ 
1 0 2<p:?Tlf|5 1 0 7Sre«LSjBE* 1 0 5 Id^Si" . 
6. #«»f±, mm&l 0 5 fcfe^Tttllfttt* 7 T>f'< 
1 0 2 fc*«*7 7>f^l 0 4fcjWWTi*LfcJ: 5fc*«E 

$nt^5o ^(Mztb, — ^(Ditm^te'&^ity r ^ '< 

1 0 4(D*?'y KSB ± 0 6iCA#t$tt, ^ "9 ^3tff 

^^Tt^r^^^ i o 4<7)^r^ i o 7 dAtt^na (111 
1 (b) #0S) . =r«l 0 7JCA»Sixfe««»f4, 
^C0^^^a5^-7T^^<1 0 4cD=ir^l 0 7l^£riiitf£ 

UfcJ:5*-fi*U, Jta»*i o 3d^PI«*7r^^ 

/<104O^7S/ K^*^— K^fei4, ^7^^106 

^3te7r>T^^ffl5i:^*#®ia«tt/=irSiJi 0 7 <h co^ 

t\ w*tra«»c*5JB»*tti o 9««caig$ns« * 

<D/t#), ^7s/ Kfi»^~ Kjtf4, ^ 7 s/ K95 l 0 6 & 

K*l»*« 1 0 8Wi:fcPtli^7 7 Kfi** 
-K^f4/^<^^ 0 *:<ntzth, z<nytffim$&<n&&\z& 

w.£ftz%:3tm^ m^-r) toxica =*Tfem*'- 

[0 0 3 0] /£*s % ±3*UfcJt«S0iHc*sif>-C«:,' ^7'; 
Kfi»*- "K*»*» 1 0 8ft +»<Cft$^*3/£:o-C' 
mj^Tt^rW^^ l 0 2joJ;(;«77'f^ 104^1 
y Kfi**- K*Srft^tcl»*i-S J: 3 

fi<tt, * 7 ^ K^W*- K3teS:l»*'rS»*«4+» 

[0 0 3 1 ] **s, ^# < LWaf<&S*X*as 

tcjav^r t**wco^fflf4^< is] i:r*^>6o 

[0 032] H2f4, *-3BW03f5 2«5*«t«lc:«6*i* 
o 0 .IH2 (a) {4. JB2(0*Jfi«{C«-6*Jgai»<Z)*«: 

«j*«r^-ria-e*>5o 02 (a) tc^^r, 

14, *A»4»1 0 1 Wr«*-7r-<^ 1 0 2 *ta 

wio3^ -\kUity 7^<io4>, ^ 7 * Ke« 



(8) 



#P^¥9 - 1 4 5 9 2 8 



(a) |C*5V^Tf±, UltlSI-^fiJclCO^ttt, |H — 
»#BB#»S:ftL. ^w^S:»&fo fl ^ 7 v Kft» * 

— K*iifc*=x— h 2 0 1 tt, * 7 y k« 1 0 7(Dmvtm 

A/"M3 9* ^ 7 y KB 1 0 6 «:eit5ftSr»*t5 fl . 
:^^75/ -Ke»*— K*»* = — h 2 0 l«4 % BuSBft 

KR£ft-o^£ 0 J:OAftWJitt. filM77^^i 0 

[0 0 3-3] [12 (b) 14, .9 2 ( b ) \Z7jk~f jfcflgt^ii 
(7)^7-7 S'^fi^- K*Hfc*3- h 2 0 lififilottMrS 

[0 0 3 4 ] J£*T, |gl2£#J«*L*C. S2(^H«g0i|tw« 

wiU$t7r 4'<1 0 2 co ^ 7 y KSBe*^— K* 
tt, fti^77^^'i 0.2^rat$ix/c^7y K 
4518^ — K^^— h 2 0 1 09=i— htlf2 0 2i:J:o 
=— h!»«2 0 2 -ffl!Jlcaia*^Sc»$n5o *r<&Jt 
9 7 * KfiW^e- K*tt, =-hW2 0 2 ^f 

LT^< 0 l^ot, ^77^^10 21^1$ 
tLfc^ 7 y Yfem^- K*»*a— h 2 0 l.firiiaufc 

[0 0 3 5] iM77^<l 0 4 Sre»^"53te(f^ 

m%ityr4^\ 0 2 i:m77^f^i 0 4 ta* 

4(7)^7^1 0 7fci^7yKSl0 6lCA»$*L 
*77>T^'1.0 4W37ffil 0 7l*l$:fi*L, 

[0 0 3 6 ] »«*77>f^ 104(7)^75' Kfic 

f#^e— Kfttt. * 7 y Kfi**— KB** =»— h 2 0 1 00 
3-hM2 0 2^d:or, a — hM2 0 2»cjgi® 

=2- h^ff2 0 2 &W»Sftfc»#*w*5l^T:? 7 3/ K« 

1 0 6^e*$ni"«SiL-cv^<. Lrb^o-c. *m» 

[0 0 3 7] it*0)XttSSCttffl Sil5*77^'<t 
Lt, ? 7 * KfflUOHEoQx<:y 77I 1-^7 



(a) - (d) \z.&tmm*ihz> Q 

(b) «-*{cJ:o-ca5te^*^.*ir>J: 

' (c) *77>f^«*L-c»!!)i«ft^:i 

(d) {fr£tt«C3£je-?*>*r. i: 

[0 0 3 8] ^SlllSW^tt, ^7yK«l 06^-h 

*&i1C2 0 2 fc«>Blfr*«Sa J 'h3< Tfc* * 7 * Kfi*^e 
- Kjfcl»*=i- h 2 0 l<0ft££*9* KeW^e— K* 

< -f w — ^7^jt7r-r^<TM4l 0 

-rcOEft^i^^ctorii, ^7yKfi»*-K*i«t 

2 0 2 £i!JRU t'c77'^''<^^^< TS^^co^m 

[ 0 0 3 9] ^IC x M^O«4C0||jttM(Cffi6%M!S 

m*$(0 ? 7 y KfilS^e- K3tl^5&a5 1 0 8 <DiXt> 0 tC, 
tfi^)t77^^ l 0 2^i:^X^7tfi^^7 , 67r l 

*> 5 B»r-e»» <b*a i: *3 o« *) W 



(9) 
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ft< ft%mm&tez<F>mmit&&b Lxt>sim£tiz a 

*>, ±td<7}ft*tfp D afl HtllFB^: 7 r-T^< 10 2*8j:UV* 
frtt$mit7 T 4 '< 104^ = 7^10 7^P>A»bfc 

fiftfcMtftSr 0 3Jce»$"fr5 wir^-et 6c L*>Lft. 

-f i o 4co^ 7yKfcl0 6 A»bA(tlfc^ 7 y Kg 

0 5*fctt*ttJ*t«8l 0 3»cg»Lftt\, 
[0 0 4 0] J:i*o^5Jc1f»j«SixfeK4 0!IJ6Wlc« 

[0041] -*nmmx-yt=**? * &&mi,te\i^-cM& 

[0 0 4 2] B3tt. ^0^CO^3CO^^J^^5 7 , 6^c 

77^<102^ JfcttiWiffi 103t, 

l o 4 £ , * 7 5/ Kfil^e- K*«Wrtt 30ii fcfllx. 

6o ,ft:fa\ B3tC*S^TH B 1 tfWl — <&«fi)tfc:oi^T 
tt, f^l — 0>#HS#*&ttU *:«o»^ 
MB**- K#«Mr« 3.0 l H IB l o3IJ6«^^ 7 y 
Kfeffi*- KI»**W 1 0 8 >f*l££(C, * 7 y KffiK*- 
K*«»«3 0 1 Umzty y Kfi**- K*&ft*£ 

>f ^1 0 2*5J:t>/*fctt«»*^T>r^l 0 4CO-g|5 
#<D^ 7 y Kffl5 1 0 6 

*7 * Kgfl^e— K*a»f«3 0 1 icfctHtStb*- .^7 

y Kg**— Kjteaw«3 o i «c*s^-c. ^ 7 > Kg» 

— K*i±ttlR$n^fc«>P¥«^7 s> KSB l 0 6 (CAM 

'&%±-7y -fO< l 0 4 lcA#t£*i£:.* 7 y Kg«*— K 
gfcWft^r l 0 4|£as«Sj|xfc* 7 v K 



mmifci o 3tca»L*v\ i^ot, o 

3A*bWltSiXS*fS*tt:, 3 7filf^- Kft<&*£ft 

[0 0 4 3] 0411 .*«K<Z5JB5«)3ll(6WJC«-5*« 
6, B4 (a) H l5Wi»|(^5^iiS^($ 

tSfifcsr^-ria-efcSo 04 ( a ) tcjs^r, %mue« 

%yr^y<\02t. ««*7ry^ 102^P>AM$ 
ttfcjte«*^3ttB**«Si 1 0 3 i-eei^-f 6S«b*77«y ' 
.^10 4 ir^H^^o il«77^^ 1 0 2 
t^'< 1 0 4 <bf4, SfiE* 10 5 lcioV>-C, B^=7 

77^f^l 0 2fc'J:t;itt77^ 1 04(03781 
77^^<l 0 2^J;t>W3t77^^ 1 04^^77 K. 

ffil 0 6 11 JBft**"ffiT$*6ftW*sJ:^«l«*»i»- 

0 2JoJ:t;aM7 7'f^ 1 0 4^{**fctt— «IC7 
«H ft ^ «fB«dt M ^ BBW-T 5 o 
[0 0 4 4]"i:5^ it^r -f ^tc^lBttWlfcSrfH** 

^»-7-*«(c h7 y^Sttr r*7— trv^j ^ft6 0 
-<d# 7— trv^il. ^<7)ji^/u^r— Uli^tcjSUr "TK 

6 ft ^'<^ S ^T-^ y S^y/Uvrz ^7 A ft hfCVlfon&Wfr 

*7— fe>^«c:j:S*»JlR(oa*}l 
HUT-** < ft3o 

[0 0 4 5] ±e<o«fc 5ft«*&*i-6»swjlllS«lC f 

idiot ^TSiW Lfe*i**»i:IS!.t-e*>5« L^^Lft* 
«b, WicojIJKWftif-caaidSLfccotlBW-, ^7 7 >f 



(10) 



»M^9 - 1 4 5 9 2 8 



R<cifttfiwe>i", o 5*iJ;a8fttH»«i o 3 

65:^^ (HI^^T) ft^dfi, 3 76*^-K*(b 

i o 2*5j:t/att*7TW^ i o 4 fcisw-rawB* 

[ 0 0 4 7 ] fcib\ *lltti^nc^4jte«s§§tClJoV>T, 

ttRttftiRtt, HuStfft^r-f l 0 2fcJ:«*77 

[0 0 4 8] gfctC, «?|(DS6«iM!li;l5^g 

[ 0 0 4 9] JzlE^j; 3*«j««:*^-SIS6^jt!l6«*c 

fc^ 7 * K61^- Kfttt, * 7 y KS&icflA^tWhO 
H g^fifc'h &m if tc J: o r Oft MX & 5 (r Mi* a $ 

sanxft^sfi^ b-T; J£ft£ l 0 5 l 0 



[0 0 5 0] 4*3, ^1 ^HJS^Jlciott MiS 
K*l»*ffll 0 8, K2<DnMmz&tf&*7v K 
fii j e-K*»i3-h2 0i, *5w3aSW»c*5*t6 
£ S&W 3 *t * ■ JR 6 60 H JSW (C is 5 * 

^< l 0 2*5j:t/ / /^fcm^7 , 6^r^''^ l 0 4 0>»HL£ 
10 Sjft^Bm^lro^lRit-Ct J:^*s, ftuSPft^W 
^102 A^M*7 7 ^f^ 1 0 4 fCfcifcoTSfflfrS 1 

0 5 £^frJ: 3ftl»«^KftrtWfS6Ufca*i5aEt?<5 

[(EI l ] *«W<Z)Ji l w**«tc«5*««»€r»W-t- 
-[192] 2 <Z>K*«^«5*aj«»€r»^1- 

[34] *«W©*5W*»«lcS6ftj(*8€:RWt 
[B5] «*w*K*»€:ttWi-5fcA(0##ia-efc 

[El r] aff^jfceas^^Atcttfflsnsr^^ifes 

1 0 1 -*A*t* 

1 o 2 "-mr&Rjt^r-r^^ 

i o 3-*m*t«a 

1 0 4-««*77>r/< 
1 0 5 

10 6-^7!/K» 
1 0 7-^7^ 

108-^77 Kfi»*— K*B**«P 

1 0 9— SflffiSf^jS • 

2 0 l-^7yKfil*-K*l»i3-h 
2 0 2 ••=!— 

301-^7J/ KIeI^- K: 



[113] 




102 



104 
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